The ProSeal laryngeal mask airway is a new laryngeal mask device that has a modified cuff and a drainage tube. We describe a case where the ProSeal laryngeal mask successfully channelled regurgitated fluid away from the respiratory tract.
The standard laryngeal mask airway (LMA) is not an ideal airway device because the low pressure seal may be inadequate for positive pressure ventilation and it does not protect the lungs from gastric contents regurgitated into the pharynx 1 . A new laryngeal mask device, the ProSeal LMA (PLMA) (the Laryngeal Mask Co, Henley-on-Thames, U.K.), has been developed with a modified cuff to improve the seal and a drainage tube to provide a channel for regurgitated fluid and gastric tube placement (Figures 1  and 2) . A preliminary study has shown that the PLMA is capable of achieving a more effective seal than the LMA, facilitates gastric tube placement and isolates the glottis from the oesophagus when correctly positioned 2 . We describe a case where the PLMA successfully channelled regurgitated fluid away from the respiratory tract.
CASE REPORT
A 63-year-old, 75 kg, 179 cm male presented for closure of a loop ileostomy. The procedure was expected to take 30 minutes and intra-abdominal exploration thought unlikely, although some pressure on the abdominal wall was likely. The loop ileostomy was functioning well and had been in place for nine months following abdominal-perineal resection surgery for a carcinoma of the rectum. The patient had no upper gastrointestinal symptoms and was considered to be at low risk of aspiration.
Anaesthesia was induced with midazolam 2 mg and fentanyl 100 µg followed two minutes later by propofol 150 mg. The PLMA was being used as part of a pilot study for an Ethics Committee approved project and informed consent had been obtained. A size #5 PLMA was inserted at the first attempt without an introducer tool. Muscle relaxation was achieved with rocuronium 30 mg, plus additional boluses as required. Anaesthesia was maintained with sevoflurane 2 to 3% in nitrous oxide and 33% oxygen. Morphine 5 mg was given intravenously. The oropharyngeal leak pressure with 20 ml air in the cuff was 35 cmH 2 O. There was no air leak from the drainage tube at the oropharyngeal leak pressure. Pressure-controlled ventilation was commenced at 18 cmH 2 O and a rate of 12 b.min -1 with tidal volumes of approximately 700 ml. A 16 gauge gastric tube was passed down the drainage tube and 10 ml of clear fluid, that subsequently tested positive for acid, was removed from the stomach. The gastric tube was then removed. The operation lasted 40 minutes and the patient was transferred onto a trolley in the supine position with minimal disturbance. Muscle relaxation was reversed with neostigmine 2.5 mg and atropine 1.2 mg. Anaesthesia was discontinued when the trainof-four count was four and the patient was spontaneously breathing. The patient was transferred to the post anaesthesia care unit and given oxygen at 4 l.min -1 via a T-piece. Five minutes later, 30 ml of clear fluid flowed out of the drainage tube. This tested positive for acid. There was no change in the patient's respiratory pattern or any evidence of coughing, retching or vomiting. A fibreoptic scope passed down the airway tube revealed no fluid in the airway tube or bowl of the PLMA. A fibreoptic scope passed down the drainage tube revealed that the upper oesophageal sphincter was open. A bronchoscopy was not performed because it would have stimulated the patient. The SpO 2 remained 100% and 10 minutes later, the PLMA was removed when the patient opened his mouth to command. The bowl was dry and tested negative to acidic stomach contents. The patient had no postoperative respiratory symptoms and was discharged home the next day.
DISCUSSION
This case illustrates that the PLMA can channel regurgitated fluid away from the respiratory tract. The ability of the PLMA to protect the airway depends on the correct alignment of the drainage tube with the upper oesophageal sphincter, the efficacy of seal of the distal cuff with the hypopharynx and the pressure of the regurgitated fluid. A lack of air leakage from the drainage tube during positive pressure ventilation and easy passage of a gastric tube suggest correct alignment of the drainage tube with the upper oesophagus. Cadaver work with the standard LMA suggests that the efficacy of seal of the distal cuff around the hypopharynx is approximately 40 to 50 cmH 2 O provided the cuff is at least partially inflated 3 . The pressure generated during passive gastro-oesophageal reflux is normally less than 10 cm H 2 O, and rarely exceeds 30 cmH 2 O 4 . We speculate that the PLMA will protect the patient from passive regurgitation of gastric fluid if there is no air leakage from the drainage tube and the cuff is partially inflated. It is unlikely that the PLMA will protect the airway from vomiting where the pressures are higher and/or particulate matter is present.
Our case supports the finding that the correctly placed PLMA facilitates passage of a gastric tube 2 . It is well known that fasted patients can have large residual gastric volumes 5 . The question arises as to whether a gastric tube should be inserted routinely with the PLMA, and whether the gastric tube should be left in place or removed. The disadvantages of gastric tube insertion are the risks of trauma (probably very low), misplacement into the trachea (probably very unlikely if there is no air leaking from the drainage tube) and interference with oesophageal sphincter function (unknown). Also, as illustrated in our case, there is no guarantee that the stomach is empty after aspiration using a gastric tube. We suggest that gastric tube placement should only be attempted if there is no air leakage from the drainage tube and that insertion should be abandoned if tactile resistance is felt after the gastric tube tip has passed beyond the distal end of the drainage tube. A moderate amount of tactile resistance is usually felt during passage of the gastric tube through the drainage tube, particularly if larger sizes of gastric tube are used and lubrication is inadequate. An inability to pass the gastric tube through the drainage tube usually indicates that the tip of the PLMA is folded over and that it should be reinserted 6 . There are no data indicating whether the gastric tube should be removed immediately after insertion, at the end of surgery or at the time of PLMA removal. Our current practice is that if the stomach is empty, the gastric tube is removed immediately after insertion, but that if fluid is detected, the gastric tube is left in position until the end of surgery and suction applied intermittently.
The authors have inserted 1219 PLMAs and this is the only case of clinically detected regurgitation. The incidence of clinically detected regurgitation and aspiration with the LMA is approximately 1% and 0.02% respectively 7 . Rabey et al 8 showed that lower oesophageal sphincter pressure is reduced during general anaesthesia with the LMA. Although Rabey's study 9 has not been repeated, there is some indirect support from lower oesophageal pH studies that lower oesophageal sphincter relaxation occurs during LMA anaesthesia 10 , but this is controversial 11 . Our preliminary study showed that 2/60 patients had an open upper oesophageal sphincter with the PLMA. We speculated that this might be related to reflex relaxation of the upper oesophageal sphincter or a direct mechanical effect 2 . In the current case, the upper oesophageal sphincter was open and may have contributed to the regurgitation event. The impact of the PLMA on upper and lower oesophageal sphincter tone has yet to be determined.
In summary, this case illustrates that the PLMA can successfully channel regurgitated fluid away from the respiratory tract.
